at the LHC [39] [40] [41] [42] [43] . The semileptonic B decays are sensitive probes to search for various NP models such as two Higgs doublet model (2HDM), minimal suppersymmetric standard model (MSSM) and leptoquark model. Exclusive semileptonic B decays was first observed by BELLE collaboration [44] , with subsequent studies reported by BELLE [45, 46] and BABAR [47, 48] . 
where the first uncertainty is statistical and the second one is systematic. Very recently LHCb has also measured the ratio R D * to be 0.336 ± 0.027 ± 0.030 [49] . Again, BELLE has reported their latest measurement on R D * = 0.302 ± 0.030 ± 0.011 with a semileptonic tagging method [50] which is within 1.6σ of the standard model (SM) theoretical expectation. The measured values of R D and R D * exceed the SM prediction by 1.9σ and 3.3σ respectively. Considering the R D and R D * correlation, the combined analysis of R D and R D * finds the deviation from the SM prediction to be at more than 4.0σ level [51] . The combined results from the leptonic and hadronic decays of τ , the BABAR and BELLE measured value of B(B → τ ν) are (1.83
+0.53
−0.49 ) × 10 −4 [52] and (1.25 ± 0.28) × 10 −4 [53] , respectively. BELLE measurement is consistent with the SM prediction for both exclusive and inclusive V ub , whereas, with the exclusive V ub , there is still some discrepancy between the BABAR measured value of B(B → τ ν) and the SM theoretical prediction.
Very recently, in Ref. [54] , various new observables such as R These observables
are obtained by dividing the ratio of branching ratios R D and R D * by B → τ ν branching ratio.
Although, τ detection and identification systematics are present in B → τ ν and B → (D, D * )τ ν decays, it will mostly cancel in these newly constructed ratios. However, these ratios suffer from large uncertainties due to the presence of not very well known parameter V ub in the denominator.
The estimated values are [54] 
The estimated values of these new observables from BABAR and BELLE measured values of the ratio of branching ratios R D , R D * , and B(B → τ ν) are consistent with the SM prediction [54] although the measured values of R D and R D * itself differ from the SM prediction. It, however, does not necessarily rule out the possibility of presence of NP because even if NP is present, the effect of it may largely cancel in the ratios. In Ref. [54] , the authors discuss the constraints on 2HDM parameter space using the constraints coming from the estimated values of R τ D and R τ D * and find that although the BABAR data does not allow a simultaneous explanation of all the above mentioned deviations, however, for BELLE data, there actually a common allowed parameter space.
In this present study, we use the most general effective Lagrangian in the presence of NP to study various NP effects on b → u and b → c leptonic and semileptonic decays. First, we consider the constraints coming from the measured values of R D , R D * , and B(B → τ ν) to explore various NP effect. Second, we see whether it is possible to constrain the NP parameter space even further by putting additional constraints coming from the estimated values of R In section II, we start with a brief description of the effective Lagrangian for the b → (u, c) l ν transition decays in the presence of NP. All the relevant formulas such as the partial decay width of B → l ν decays and differential decay width of three body B → (P, V ) l ν decays are reported in section II. We also construct various new observables related to semileptonic B and B s meson decays.
In section III, we start with the input parameters that are used for our numerical computation. The SM prediction and the effect of each NP couplings on various observables related to semileptonic B and B s meson decays are reported in section III. We conclude with a brief summary of our results in section IV.
II. HELICITY AMPLITUDES WITHIN EFFECTIVE FIELD THEORY APPROACH
In the presence of NP, the effective weak Lagrangian for the b → q ′ l ν transition decays, where q ′ is either a u quark or a c quark, can be written as [55, 56] 
where, G F is the Fermi coupling constant and V q ′ b is the CKM matrix element. The vector, scalar, and tensor type NP interactions denoted by V L, R , S L, R , and T L are associated with left handed neutrinos, whereas, V L, R , S L, R , and T L type NP couplings are associated with right handed neutrinos. We consider all the NP couplings to be real for our analysis. Again, we keep only vector and scalar type NP couplings in our analysis. We rewrite the effective Lagrangian as [25]
where
and
For the details of the helicity amplitudes, B meson decay constant, and the B q → (P, V ) meson transition form factors, we refer to Refs. [25, 57] .
To study the possibility of correlation in τ decays, we follow Ref. [54] and define new observables
The τ detection and identification systematics that are present in both B → D τ ν and B → D * τ ν decays may get cancelled in these new ratios. Semileptonic B s decays to D s τ ν and D * s τ ν and B
decays to π τ ν are also mediated via b → (u, c) τ ν quark level transition processes and, in principle, are subject to NP. In this context, we also define ratio of branching ratios in these decay modes
We want to mention that although R π , R Ds , R D * s , and R τ π do not depend on CKM matrix elements V ub and V cb , but the newly constructed ratios R 
III. NUMERICAL CALCULATIONS
For definiteness, let us first give the details of the input parameters that are used for the theoretical computation of all the observables. For the quark mass, meson mass, and the meson life time, we use the following input parameters from Ref. [58] .
Sec (13) Similarly, for the CKM matrix elements, meson decay constant, and meson to meson transition form factors, we use the inputs that are tabulated in Table I . We refer to Refs. [25, 57] for a detailed discussion on various form factor calculation. The uncertainties associated with both the theory and experimental input parameters are added in quadrature and tabulated in Table I and Table II . The SM prediction for all the observables are reported in Table. III. Central values of all the observables are obtained by using the central values of all the input parameters from Eq. (13) and from Table. I.
The 1σ range in each observable, reported in Table. III, is obtained by performing a random scan of all the theory inputs such as B q meson decay constants, B q → (P, V ) transition form factors and the CKM matrix elements |V qb | within 1σ of their central values.
Our main aim is to study NP effects on various new observables such as Hence the NP effect will be cancelled to a large extent in these ratios. Moreover, the estimated values of these new ratios are consistent with the SM prediction. Although, it does not necessarily rule out the presence of NP, it may, however, constrain the NP parameter space even further. Again, the τ detection systematics will also largely cancel in these ratios. Because of the presence of V ub in these ratios, the estimated errors on both these observables are rather large. However, this could be reduced once more precise data on V ub is available. In view of the anticipated improved precision in the measurement of V ub , we impose 2σ experimental constraint coming from the estimated values of R τ D and R τ D * in addition to the constraints coming from R D , R D * , and B(B → τ ν) to explore various NP couplings. All the NP parameters are considered to be real for our analysis. We also assume that only the third generation leptons get contributions from the NP couplings in the b → (u, c) lν processes and for l = e − , µ − cases, NP is absent. We next discuss the effect of various NP couplings after imposing CKM matrix Elements:
Meson Decay constants (in GeV) :
|V cb | (Average) (40.9 ± 1.1) × 10 −3 [59] Inputs for (B → π) Form Factors: Inputs for (B → D * ) Form Factors:
Inputs for (B → D) Form Factors: constraints from BABAR and BELLE measurements.
A. BABAR constraint
We consider four different NP scenarios for our analysis. In the first scenario, we vary new vector couplings V L and V R and consider all other NP couplings to be zero. First, we impose 2σ Table. IV. We find significant deviation of all the observables from SM expectation in this scenario. It is clear that we can constrain the NP parameter space even further by imposing constraints coming from R Table. V.
In the third scenario, we study the impact of new vector couplings V L and V R , associated with Fig. 3 . We report the ranges in each observable in Table. VI. We see significant deviation of all the observables from the SM prediction similar to the first scenario. We observe that the ranges in R It is observed that all the NP scenarios can accommodate the existing data on b → (u, c)τ ν decays. However, for S L and S R type NP couplings there are very few points that are compatible with the 2σ constraints coming from BABAR measurements. Similarly, for S L and S R type NP couplings there is only one set of points that satisfy the BABAR 2σ constraints. It is worth mentioning that more precise data on R τ D and R τ D * will be crucial in distinguishing various NP structures.
B. BELLE constraint
Now we wish to find the effect of ( The deviation from the SM expectation is found to be significant in all the four scenarios. The allowed ranges in each observable for each scenario are reported in Table. VIII, Table. IX, Table. X,   and Table. XI. We see that for (V L , V R ) couplings, although, the allowed ranges of R We first study the impact of NP couplings on various observables using 2σ constraints coming from BABAR measured values of R D , R D * , and B(B → τ ν). We consider four different NP scenarios. We find significant deviation from the SM prediction in each observable for each scenario.
We find that, although, each of the four NP scenarios can simultaneously explain all the existing data on b → u and b → c leptonic and semileptonic B meson decays, there are very few points that are compatible within the 2σ constraints coming from BABAR measurements for (S L , S R ) type NP couplings. Similarly, for S L and S R type NP couplings there is only one set of points that satisfy the BABAR 2σ constraints. Our second point was to see whether it is possible to constrain the NP parameter space even further by imposing constraints coming from the newly constructed observables R We do the same analysis using the BELLE measured values. We first constrain the NP parameter space using 2σ constraints from BELLE measured values of R D , R D * , and B(B → τ ν). The deviation from the SM expectation is found to be significant in all the four scenarios. We find that for (V L , V R ) couplings, although, the allowed ranges in R 
